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. [if *IB4 1 

z n s s e z la s s e J: o XM^-T^ r. t i: 1" ^ If * ^5 3 

[ If * 31 5 ] 

Z n S S e JT^rii Z n S tf. fig; J^t ^ x . Z n S e (7^ ffl. fiS; i:b ( 1 - x ) i: b Wfe^^fe 

LEDc7:)fg3tS:*^;iL E D i:b7ti:^l.L e d ^1 2 3 9 / ( 2. .6 5 -1- 1. 6 3 x~ 
0. 6 3xM n m i: L/C C ^ ^ir#® i: i'o If *^S. 1 ~-4 <75^Rr;h>.;^^ 

o 

' [ If *m 6 ] 

L E D I n G a N ^ -X:^ fc ^ ^ Sr <^ i" ^ t»>J<i* 1 ~ 5 (Z) ipJ;l^ /ifM:! lEilfe tJ^) 0 

[ 0 0 0 i I 

[ 0 0 0 2 ] 

/J>Mco^7fe^^ ^ bT^# < K ( L E D ; light emitting diode) , ^ 

^"f^riz-if ( L D ; laser diode) M 5i ^ ^ X V^ § o ft* ^?:> V^ L E D i: U T 

. ^^LED. ^-feLED. SfeLED. * L E D ?i ^ rfi « ^ T V ^ ^ o ^feLED 
A 1 G a A s . G a A s P ?i SrffittS UTV^^ LEDT:^fc^a ^-fe. .tk G a PS: 
^jtm t-r^LEJD^'^h^o Sfe -^fellAI Ga I n F ^ ^ t ^ L E JD \:i X X 

^ -T * # ^ a . 

[ 0 0 0 3] 

j[S v^ > K ¥ ^ ^> CO y< K FbI S# 4- M *-r ^ # :S: ^ S i c 

. ZnSe. G a -NW^(D-h(D ^Mo T V^ tzLt^^MAM < ^#^?:)ft G a N /j^BE#J 

e^] Clffin r V^ ^ r. 19 0p.icm^ i.-{v^V^T ^ . G a N m CO L E D 

n G a N t^CDX I n G a LED. InG.aN-LED/cC<lf"<]r)^f^*<*^t--f-5;?)^ 

. 3£ « ('^ -l^- y T -Yxm m 3t HE -f* rj: G a N -c' fe ^ o ^^ t) L E D ^ L D (If 4^ ^ #: 

5^ * T- ^l K ^ y ■rmW' ^ -fn mi- ^-/i^b^^mii^y-^^i^ h ^^-mcom^'^w^-^com^xh 

[ 0 0 0 4 ] 
[1a^*cOKW] 

le: t fi 'j^^^xh<i. m mm^trnt \^x \^\^^^ h^j: -i^- e Bm«-^-^it 7fe ti ffi 

[ 0 0 0 5 ] 

xh m A ■ • -ji # -#p • gij > V ^ 5 1 xhm-^.. ^cri\th 5 ^ -f b 7ij^?i 

[ 0 0 0 6] 

* 16 . W L E D . Si- -fe L E D . & h E D fj^ ^^£i~ ^ (D X h ^ 7)^ b . :m h (O o:) yz 

fe^•ffi^>'&^^-ii:i^«&•fe?)^•^i*$n§«-<:'fc^o *> co 3 a^i L E D ^wuCi 

^ « t:: ]& ^ # *t r ID Pit ^ "tt ct & ^t^-l^~SXh^o t_(D 5 3 'fe ?1 ^ L E D f^- 

Jin ^ i^llJt ^ ^ J; 5 Tfo 5c 3 -^'M^X^^-//^ X^ :bo:>t£^^i^m 
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[ 0 0 0 7] 

^ 3 mm (D L. E D i-xmiik - see ■ m ytmi±'^^^ ^Ay^^moo:)^:^^.^ m u n ti 

m X r) h 3 mm<D l e d ^i^c^^y^g a ^ it ^ -c-Kffi/^^teM o x L ^ 0 o 

[ 0 0 0 8 ] 

i: L T Ho c?:) t & ^ o — o {-±1 n G a N - L ED ( G a N X-ffi Jz CO ft T- ) ^ Y A 

e ~ L E D Z n S e S ffi i:: M #3 1^ K — b T 3fe ^ b Z n S e - L E D jfe ( Z 10 
n C d S e ) COW^iC J: o T Z n S e ^liM ( S A^g^fe H?-^.) bX M-fe • S'fe ^ 

^ ^ ^ "fr w ^ K ' S ^ CO J: o T e -fe ^ t# o <^ X ^ ( x. }f . #fF 5: M 1 # 

[ 0 0 0 9 ] 

( A ) G a N ^ e (YAG+InGaN-LED;Ell) 
r. {± I n G a N - L E D & ffl V ^ ^ t (T:) X . M X. . 

[^■I^#f?5:« 1 ] 

ttfij. 1 9- 9 r ^ 6 ^ f§^f . p 4 5 7 (cmi^ ^ tLTv^^o m 1 \^ t (^m^^ ^ Tjk^ , 20 

[0010] 

r a y — K 2 CO 7X HQ g(5 3 S: fi: i:)- . oa 3 js te: i n g a n - l e d 4 & # 

DIlfB 3 J;irJ:C e mi]DYAGiJ3fe-^'J^5^^m^it/c^tM§ 5 ^It^^i-^o Y A G ^ 3t ^iJ t'^: 
fo ^ » ^ CD V ^ 3fe ^ ® b X « ^ ©J ^ H Mi ^2 m ^ 

^ ?S * b X Ti; <^ M ^ ^O X ^ ^> /I- ¥ E 19 h |^ JtS V ^ „ ^^i. 

.twU - CO tf, :^ 5^ i^U^ ?i ^ c 
[0011] 

I n G a N - b E D 4 CO li tS5 6 . 7 ^1 ^ ^ 8 . 9 J: o X U — K 2 ^ y — K 1 0 30 

^ti^o y — K2. 1 0 <7:)_hgll-^:i:^fe^iJ#J3g 5 f±iS0J*#J-^g 2 0 J: o Xfi^'::3;^^^o ^tb(;i 

J: o X ^§#MC0 0 ^^EytrnT" t>^^mif $ H 5 a I n G a N - b E D (D ^^J- ^ r 4 'Y 'M 

m^f^^'^T^^hj^mi^nmm^miii^^ t x ^ t 2 mm \^ n p mm^^^mf^x ^ 

n V 4 ^- 7)^^ 2 :2i^ii>i^^ X h ^ o 
[0012] 

:i ;^^ fl I n G a N PS W b E D 4 c:) 19 >ar . Y A G -i: yt M '-t 6^ ^ ^ ft MB il 5 X ^ II b 

5 r J; o X . a-feW ( = B + Y) ^ie?l,bXV^^, ¥ — t73 ^ 3fe ^ ^ X 6 -(Ih ^ r 
i: /J-^ X ^ ^ o r X Y A G ^ 7'6»J i: b X C e Ra.fe ^ /c h (D mm l^X ^ o I n G a N 
- bED(30*'fe5feB^bX4 6 0 nmCO IS fl^ i" 5 « Y A G X ^ ft $ n yt ^: Tfe Y tT) tf" 40 

'L- iS * 5 7 0 n m g X ^ c o f9 Y A G [-^ 4 6 0 n ra (?P # 1^ it 58: b X 5 7 0 n 

mgAMc::r^n- K;^;^ t"-:^/ o M ^fe t" ^ co X fc § c 

[0013] 

I nGaN-bED *l«»aX-S:*# t!?^ . Z. (D ^ 3^6 l# T- t)S#?# 

5 ^'J /j-^ -I) o 1. 1)^ \. Y A G -/j'^^'mm ^- n CO X * 7fe '/f^ < e^^ ii3^ $ x b ^ v ^ . b 

h^'»:^Mm-\^^ < ^i:\/^o CI -fe Z^- it 7 0 0 0 K^iftO fi -fe^i^t*-!- ^Siim bXV>^o 
[0014] 

( B ) Z n S e ^ S 'fe^Si'felST- ( Z n C d S e 5t . Z n S e *«'M'3feSlJ ; El 2 ) 

r. f-^. W M i: b X I n G a N ~ L E D X 7i < Z n C d S e - b E D -1- ffi 5 o tUt: 1^ ^'J 

ffl 1- <j zSMia At b fci Is i^i: ^ ffl V ^ V ^ o ffi ix X :j^5 ^ ^ ^ X fo ^ o tti S A ^ . 50 
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[0015] 

i|#r?f 2000-82845-^ rfi^LEDj 
[0016] 

\Z ^ ^ X W ^ X ^ ntc h (O -T:^ h ^ . El 2 ^ i" L E D CO 1# 3t ^ ^ -To G a N^^S^X^^ 
< Z n S e &m 22^J^V^^, m,^ y'' ^ tzL Z n S e 2 2 (O ± \Z Z i-i C d S e 

^ ^ ^?^ytm ^m^f Z n C d S. e f:^ 4 S 5 n mCO W-fe^ ^,1-0 Z 

n S e m^Rl^n. I . A 1 , In, G a . C I , B t (D i^^^ m ^ t 1. X V — ^ L- 

X h^o ^ M #J K V Z n S e 2 2 {± * — §[5 ^ K ilX b T 5 8 5 n m (3: i=p >L> 1' o 

= B 4- Y) o 
[0017] 

MIP^ \^ ^ 2 CO Z n C d S e - L E D y — K # K=l#t^H*t:*HAy-C-|ll 1 iJO^-^coj; 5 

(D 3^ jtm iz i~ ^ (D X h ^6 . ^ni±m^^m i^tc^ rji. n m z n s e 

^ Z n S e -fe ^ 3t ^ "T ^ o M^^i^-^b ^ o T SfeWi: /.^ ^ o ' 

[0018] 

ct 5 ^j:M^(Ow:ytmr^^.^xh^a t tit^ ± ^ .^.X h ^ o 

•[0019] 

^^atlK— :7°ZnS eCr)^3fet^r.(lr$rSA^5*; (self activated) irP^i^o 4 8 

5 nm(D^'&^ t.^'i?^&M 5 8 5 n m ^ 3fe ^ L . 1 0 0 0 0 K ~ 2 5 0 0 K CO Pb'] 

<D£m<7:)'fe^^^(7:) e'fe^^5|,LTV^^o ZnSe Stg < i-§7!J^^^#?»*^Ttf^ i: 

m^ ^^^^m^lz «9 z n c d s e.^Tt ii (7D#fe3fe7^^^::^ i'^ ^ o ^fl it V n e b 
Z ii S e StS^J? < -r /i>-^l«i^?jiSS:-htf ^ i: * ® 1" -5 /j^ h ^U^(DiJ^\^^ e 

t> ;^ ^ o CO J: 5 izib X ^ t U /t X v^ ^ v^ ^ -fe co 6 -fe # ^ r i: /^s -e ^ 

[ 0 0 2 0 1. 

$t3iB CO J; 5 > K :y :7° co v> ^i2#j2^ i: b T Z n S e . S i C . G n N (D 3 y/^ h ^ 
. S i C J^Fp^KS^T*?*^/i5^ < hm^^lz. ^ /jt V^o 5^BS«^M3t-t:'# ^ Z n 

s e /j^^ ^" :t) fo o . :7 r 25 ffi I n G a N r# 11^" Cr: ct ^ I 

nGaN*fe5t/^S*^#. ?Sff*. iS^;^^<oWfeLEDi:L.rJ»^^^lJ^^rt^6TV^;5o In 

G a N / ^y- :7 r -r - L E D J: ^ -jS: (7:) M V ^ ( 31 ^wu — co v > ) # ■& ^ ^ |§ ^ # ^ 

[0 0 2 1] 

Z n S e < ^-twu:^' — ?6S•^g:V^ (&:i:/J^ftv^) C0'e*-fe7fe'L E D ^ bTjinS: d: 

ffi ;lX ffi b CO fi ^ ^ ^fe ^ iil /ig # ^1 W fig ^5^^ ^ o 

[0 0 2 2 ] 

5fe3zl!cO (A) GaN^<afe?g7fe?fe'-7-'7:)InGaN-LED{±[a3C0-feJtBlt:ijBV'^T. 4 6 
0 n m O # ^ (m.^.) ^ ^ * L . C e K — y'' Y A G ^ jfe ffl tt, W -fe Tfe ^ K l|3l b T 5 6 8 11 m 
CI t:''— c:) ^ Ji^fe (d.^.) i:%^-r^o fdid^b (A) G a N ^ a fe^eife^T- (YAG + 
InGaN-LED) ItmBm d ±<D ,^j:iM Jt^ir '^m-^^^'^J:^^ ^J5^X ^ ^ . K^Smdll 

S fe®i^W(7:)^S^ar1t K) -/c/j- b ^ Mir c t ^fe ij! c:) 7 0 0 0 K c^; 6 

■fe <!r 5 fl WcO P^gf5 co X = 0 , 3 1 . Y == 0 . 3 2 CO .^^^ "C^ fo ^ ^II* /j^ t9 ffi V > 
-fe 7';^ ^ (7;) rj: I n G a N - L E D co T ^ 5fe W jrt i V ^ o T iK S /J^ M 7^)^ V ^ /p h X fc 

o 

[ 0 0 2 3 ] 

t) 9 — o ct:) ( B ) Z n S e * a fe^ jfei*^^ (ZnCdS e/ZnS e S^S) ttSttJl Z 



(5) 



JP 3705272 B2 2005. 10.12 



. In. Br. CI. Ga. I) Y^^ — Z n S e (D 5 S 5 n ra^^ (D M^^.^t (D ^ 

±i- ^ o 3 jo V ^ r ^ ;ri i'^ c t:: o . ttii 7^^ b (7) 4 8 5 n m O # -fe * ( j 
) t . Z n S e ^m-/)^ h<D 5 8' 5 n mcDjIfe^fe ( c ^ ^^ ^ t \S.B J c ±(Di^M 

[ 0 0 2 4] 

r.rT^10000K. 80 0 OK. 700 OK. 6000K. 5000K. 4000K. 

3 0 0 0 K . 2 5 0 0 K (D -^ Wu.^ (D & CD m-^W. l-Z. X ^ X ^ I. t:L o "^c (O X 0 \^ Z n S e 

mmxh^o. 

1 0 0 2 5 ] 

[1. Z n S e m&^^ytmi^(r)m.^.t 
Z n S e ^ a fe^gjt; -^^Sr-feiS m (1113) X ^ t . ZnCdSe-LEDO 

^-fe^B ( 4 8 5 nm. j ."fe ) i: Z ii S e ft:® CD Jl-fe ^ Y ( 5 8 5 n m . c ^-fe ) 5r Ji* A/ 
lEl;% j c yO^. a -fe 3fe (T:) Itf L i&i ( 1 0 0 0 0 K — 2 5 0 OK) il". tSt^^— ifc UT V^^o Z n S 

e ^*Ijf:;^^Sr^;^;5 . 7^.^ if L T.Wfe3fe B ir^feit Y cofij-^ ^5 x ^ fc 

ttT^-f±;t^Ofe^^iS (lOOOOK— 2 5 0 0K) (D ^ ^ ^ W ^ ^ t X ^ ^ o ^-^tft^g/j^ 

/>M . ftfj V mm hmmxh ^ y^j: ^(Dm 

[0 0 2 6] 

fo ^ T:' * ^ H ^ (D 4o V ^ T . e -fe 4^ /L^ ."^^ ( X 0 . 3 3 3, y = 0 , 3 3 3 ) 

^^fc\K'^(Dm^"M t ^E^m(Dm^^M n t (D^.^.7!}>m-t^i&M<0 :l tXh 

±m(DW-&jt'B ( Z IT C d S e ) CO ± ft IKI .3 j .'^./^^^ ^ i- 4 8 5 n m T fo !9 . M it 

Y ( Z n S e ) (O 3E.'&^ {± c /S. (D ^ IT 5 8 5 n m X h ^ o 
[0 0 2 7 ]. 

L /iJ^ b /t£ /J^ b Z n S e ^ L E D ^Mb b ^ -r < ^ # 7)^ S V ^ C clr 7^)^ 'C ^ o « Tfe t?:^ 7t 

T^3t b/^ < /.^ Oo M-p^ T^fc c ^ . "tnnz n s e m^&±(Dm^m'T'\cL~^m(Dm.'^.xh 

[0 0 2 8 ] 

^ yy^ P^l 7^ -c- ^ o ^- yi- — CO i ^ 4 4 5 n m ^£ >2 (7:) ft g W -fe IS j-l^ b /c i: # ^ /j: 

» -fe it C^:) i:b ^ 7^|5 S t> /J^ ^ < ^ o ^ ^Wl/ - CO J; V ^ 4 8 5 11 111 3fi 523 ( j ) CO » 3t 

ft m Vfc t ^ . 4 4 5 n ill (D W "fe 3t t i^t T 2 ft- S it (7:) W 7^ S ^ ( B : Y - 

2 : 1 ) o 
[0 0 2 9] 

r. :i -C'W-fe^fe f^^-fe^fe ^ it T -f:a 4^. it -fii V N CO -e-t- -fe ^ it ^ ;6wh ^ yy^^it'^jm-Zf^M 

< t^<^o b o T . # ^ ^^r J: {9 ^ < ^ i: i- ^ Z n S e ^ c':) e 3t ^ ^ fl 3a ^ 

X m X h ^ o 

[ 0 0 3 0] 

[ 2 . G a N a Tfe * to fIJ .-^^ <Jl 

H S'^l' b T G a N ( r n G a N L E D 4- Y A G ) CO S B * 'C # -fe /j^ 4 6 0 

n m — 4 4 5 n ra . >^^W ^J^ ^< U — (D l:t l^l-B : Y 1 : 1 Xh V\ # 7)^ Z n S e ^ CO ^ 

-Tr m ti* o /c /J^ h ?i * c?:> X ^ $ij T fo ^ o 3^ . GaN^o:>^^^tm'f-fy^-R0^X'h^z.t 

/j^h . -t: ^ m m b /c a -fe ^§ SI -7- ib iK e^j m ^r? & ^ c 

[ 0 0 3 1] 
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GaN^ (IiiGaN-LED + YAG) (D & ^ COWiM t I.X . '^^tM t 

[ 0 0 3 2 ] 

fc^ J: ^ srttfiiu i.yt(om^ m i^^^m^n ^ :l t o:)x^ h & -^^ytm 

[ 0 0 3 3 ] 

1 . :^mm\±. I nGaN - LEDfDitCZnSS ei^l^t^ /t fe' * II -fb itft Tfe *S ^ « 

co-^lil- Z n S S e |£ b ^ it it^c 3^. 7t fe^ * IS -ft ifc't CO ^ # 

. #fe3teB <!r Jt-fe5tYSrjl=-tf'g':bi^^*^t;:: ioT efeW (W=B+Y) ^r-B^i^ici- ^ o 

:tJt J ^ V ^ 5^ CO z n s s e i?:) # #0 <^ v^ 5 X fo ^ o 

[ 0 0 3 4 ] 

^f'. :^^^m\'±s I n G a N ^ &l r^- W ^ 3fe L E D (T:) Jz Z n S S e h tj: ^ "^t 

m^m^Mf^fz.B'&^^m^^hmm't^o jt^yc*?:) z n s s e ^s^^g-e t u 

. f^^m^tik(D Z n S S e X t J: V^ , 

[ 0 0 3 5 ] 

2 . ^ 7^ Sj S i" ^ ^ -fe 3t (D -5 4 1 0. n m — 4 7 0 n m I-:- 1^ ^ o 

w ^^rct#fe5t'e t. Xfe ^ m 3 oy^mm\Z.-^\,^X-^T (Om. n CQgl^^i: cO^^fe 

i" ^ o ^ (D ^ 0 i-^m.'iJ^^o:)^^%\±Z TX S ( Z n C d S e Ji : 4 8 5 n m ; j .-^^ 

) X fi^^tb/^ 'C G a N ^ ( I n G a Nf-£t4Jl) c?:) L E D V ^ „ I n G a N/ 

-y- :7 r - L E D {^HJf . IS-^. =^ b . <59 X 1^ X fc ^ o /c?^^ 

h:^%m\^. L E D c/,-) X {± ^'g 3i!i (7:) S5 K W ( A ) Y A G + I n G a N - L E D CO ^ 
^^rJ:^ mx.T^^Pj! ^-iifflT ^ :i X t b /i^ :^ ^-'l; 'ivj- /j^ Y 

[ 0 0 3 6] 

3 . ^ <7:> 3E & * ^ 5 6 8 n m — 5 7 8 n m id i" ^5 o 

:i <^ ^ 7^ tiJ 3* O # -fe 3t '&^b -li- ^ r i: J; o T -fe ;6^^ 3 000K~1 0000 Kco 

ft <^ e 'fe ^ /iS; -r ^ ^ x t ^ o 

[ 0 0 3 7 ] 

4 . ^ Z n S e i Z n S ill T fo ^ Z n S S e Jgs tii J¥J V ^ ^ „ H C':) Z n S 

5 e f^l^Tfe^^ U?iV^o '--1=' ^J: ^ K--/> >^ h ^^^if^^-^-e fe ^ o K — >- f-j: a I . I 
n. Ga. CI. Br. I t?:) V ^ T ;j^ /j^ X fo ^ , 8)! X fl^ V ^ ^ t^' ^£ W . Z n S S e 

'=f^ t:: A 1 . In. G a . CI. Br. I O ?i < t 1 TC * K ± ^ { Y — ^^l^ V) 

fi g£ M ^ ^li- ^ i: -T:^ t ^ o 
[ 0 0 3 8 ] 
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K — V h b A 1 , In. G a . CI. Br. I (D i% ^ o o:) nz n S e ^'J^R ^ 
'^7t«i:UTffi5^^S€M(B) tl^ll^T'fc^o b7^-U*^|^f^ZnSe-ef±/c^<. ZnS 
S e yt'J^K t ^ ^ o ^ b L E D /J^ Z n C d . S e f:: it -C < I n G a N T fo ^ o Z n 

5 S e ^'^3fefi-<t -r ^ (DltmM'Ch ^ a Z n S S e ^^3ffe#i: U X ft ;t ^ r \^:^?BmU 
fij }^ }-± fe) ^^ T v o /L o 

[ 0 0 3 9 ] 

^ /c:: . Z n S e X < . Z n S S e (T:) tJl^i^ ^ V Ml S> ^ gl -fl:^ (D^^U i: X O 

o LED^>Z. nCdSe ( 4 8 5 nm»'fe^3fe) "eJ^^<. ^tl.J;«9®-ft^50SV^410~4 

7 0 n ra W -fe ^§ 3t ^ 'ffi: ^ t~ ^ o I n G a N "C Jfe < T 4 .1 0 — 4 7 0 n m CO » 7'c 

Mi-^i--^ t c7:)TfeixMc):v>o t&Vt — tfcS) z n s s e t)^ jt t. o MSL;6^^>/^ 10 

[ 0 0 4 0 ] 

^ /c±t4^<7)'^^$^ xfonri\ ^ CO m m (D 0:) KM ^ m '0 i.-^^i^\^^(D -v^f^^vtcD^ 

^^fi L < Tffl ¥TM1 < ft^ :^ hK^^^o Z n S S e ^ftt" ^ X g} ^ * 3t « 

LED ^dT^'pM bT tts:^^/^ v^o :i(Dm^mm^-^i^ t'i^^^^mi'fm^ — i^xrf o 

[ 0 0 4 1] 

5. Z n S. e fi/-^^- K^^-y ^> :/;65^< , Z xi S K ^> t)^ JST V ^ CD T% i:b x 

ct o T ^ (z:) 41 Psl ct:) >^ K t> (D & 1^ 5 r (O^^U (O-^^m (-1 

. ZnSSe*£f0'=l='«^ZnSCOffi^J:b^x. ZnSe<D»^i:b^ (1-x) i:bT0'fe^ 

^iS;-r ^ iS-^. bfc Z n S S e ^-{^ i" ^i:^flx^0. 4<x^0. 

6i;ii-^o "St'c. fftiS50;S^Jfi$5teV>ZnSSe ^ jfc W "T ^ .^t^l^xSrO, 3^x^ 

0 . 6 j:: i" q , 

[0 0 4 2] 30 

6 . ^3z!5(D J: 3 Z n S S e f^it <K'<7:) t ^ffl v^ ^ ^t:) /is ^v>o ^ h \^mK. tf^TfeS ^tff 

^^1-^ Z n. S S e JSh^p (7Pq^i-^$u^^m'3^6S<5QJ¥<^/ J: i9 t < 1" ^ (?:> Si 3^ b 
[ 0 0 4 3 ] 

CO t>CO;0^ J: ® bTV^;5o (Z3i>f (grain) m '^JJ \^ ^ h . W- 

[ 0 0 4 4 ] 

7 . i ^ b < rJ: Z n S S e '1: ^fe IK ^ir ^ ;fi^^ ^1) Z n S S e ^3: J: o T t# 1" ^ o ^ IS if0 40 
*i# (boundary) \t.%^mfj:m^(0 W.m t t2: <^ h%iL^\±ti\,^:^ :/}^^ , m ^- \^ ^ MM 

m fl h 0-^ t m x_ l-£ m ffp X h ^ o -/c 7^^^ f:) ^ m m K - 7/ Z n S S e ^ '/A K CO It 3t « 

<h bTSii-C'fo ^ 9 ^^i'^ 9 t c^:>6'^ z n. s s e ^ri-,r0^^ffl#L^-'|iE;^^;^;^ it^mmmx 

i'f^:it'/}>X^^ff^m rs ff^ yj^ =6^ m =^ h -e fo ^5 o :^ h ^^T^f ^ ^ .'S X * (O # 

9% CO Z n S S e 4- j^i ^ :i ^ 6 9 o # li, Z n S S e W^'^ ^ o:> \±m X fl V^ 

c V D te: j: o T >ft ^ r. (!r /j^ -e # § o r. {fe ;^ h <!r v> 9 *9 it v^o ^ 

h ^ iCfl^^*^i-»ti]gXISl * /cfe^^lSljt^ Z n S S e 9 ^ t t^l f ^ o 

[0 0 4 5] 

8 . 1; /c. 4 1 0 n m ~ 4 7 0 n m (7;* W -fe i~ ^ L E D ^jt b I n G a N ^ X < T t 

■ ffi X ^ ^ c 50 
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[ 0 0 4 6] 

9. Z n S S e Jga^B +1 Z n S tT^lliSit ^ X . Z n S e CD 11 j^g j:b (1-x) t . W 

LED(7:)^Jt&S^;tLEb<^t.:fc.<h^.ZLED^12 3 9/(2. 6 5 + 1 
. 63X-0. 63xM njnt'th<Ot^m'^\^\^^o Z i\ S b (O y< Y ^ -y^ \± 2 . 7 
e V T 4 6 0 n m 'C fc 5 o Z n S (O :y Y ^ ^ \± . 3 . 7 e V -Tr K 

^* rJ: 3 3 5 n m -e fe ^ . ;L L E D t7:3 S * J± 2 . 6 5 t fS: X ^ . >- K 

^ 1'^ 2 . 7 ^ o T V^ ^ 3 ?g f§j Z n S S e ^ _ ^, (O ^< 1^ Y -Y y hJ: f^^J E g 
= 2, 7 + 1. 63x-0. 63x^^e:j;oT-#■x.b3^^a Y V ^ X 1 2 2^ 9 ( 

= h c ) ^ to ^ i: ^ n m J# ft SI L fc t ^ , o 19 ± * ^ 1^ l:^ 

^ b (D Z 11 S S e co^O^ K^- 5/ >^ J: ^ ^i;V^3:-^v/l/^— ^i^-o. (SiS^R^o) * 

[ 0 0 4 7] 

b4S1^^Tfo ^ 75^. (D^W\^ I 11 G a N- L E D c7:>#-fe^;^i^ Z rt S S e 'm.^Uo'^^mX 

W\±^<iy Y ^ y-y^ ^ K) %^^:^^-A^^— i^m-R) 3te ^ "T C Ji: K U T L ^ 5 o 

L7t V> o T h ytU <D iit.m7k (D ^ LT V^^ Bllgft^S 5^ ?3 * ffi ^ -ft V^ fc 

[ 0 0 4 8] 

10. Z n S S e ^ Tfe « -t: ^ ^ t 'fi 5 1:^ # ^ o b /i^ L . Z 11 # IS ^ ^ 
S^JSl b/c Z n S S e JgH% ^Sr^^ffi <3r b T 'IS i" ^ /j^ fi: I. > o J; o T^te;^>?^^^- 
bmSL-^#^^3feKiR;&5M^>i-^ ^^^^^ b T'fo 

[ 0 0 4 9] 

Z n S e ^ Z la S ?^ B% fo Z n S , S e 1 _ ^ fe- i'± K — /^ h ( A 1 , In, G 
a, Br. CI. I) (Dteir fl:a^j:b X S Stroll -<^-^>"^ ^ ^ bT^:ai-^o x 0 

CO Z n S e K -\- :y :7° E g 2^ s ^ = 2 . 7 e V . x 1 cO Z n S ft, K =¥ -Y 

y'^^O^Egz,, 5=3. 7eV-C'&5oO^!9 1eV # x }r J: o T K -A- V 

-7^\±^l.\\L~t ^ , Z n S S e CO '^^ ^6 ri K — ■ :^ ir y^'^ ^ 31 f# t:: J; o b V ^ i: V > 9 :i ^ 
7:1- o T # o 3 , 7 K — h ^ ^ ^ 1:1 J; o T J:b K fi^ ^ K ±— . T ^ -^y^ ^ 
(D n:^ * ^ ^ ^1. ^ o (D Y -y — ' T ^ ± y ^ mW'Vc X '^it-/)- \^ ^ ^ 7)- b -i: 3fe ^f^ ^b 
'iJ^-S: A q^\^^<ly Y ^ y-ym"^ X g, ( = h c / E g ) J: i9 ft V ^ t CO i: /'c^ -5 o 

[ 0 0 5 0 ] 

-r ^ i . v ^/ y E g ^ g: X. ^ K -i- - ■ r ir y° ^ 31 # ic: J: ^ ^ 3t ^o & ft A Q t 

^--fl:: $ i± ^ C ^ -e # § i: 5 ^ 'C fe ^ . ^ ^ * ffit ft A q Ti^O^ >- K ^> 7° E g te: J: 

<)i:i/^?)::i:/^i^ZnSSet7) ;fc|J ,1^, t:^ ^ 

[ 0 0 5 1 ] 

^Mt^ K-:7"Z n S e (D^Tfei&fi A ci z s , - 5 8 5 n i-nXhX) . Fif M C^::) ^ 3fe ± ri£ ft 

5 6 8 n m — 5 7 8 n m ( u ~ v P^^ ) 1:' fo ^ b 1 0 n m — 2 0 u m ^ M < "t* ^ 

V> tz. n X o Z n S i b if ^O ^ 3^ 3£ S ft rJ: 4 7 0 n m j£322 'C h a Z n S 

S e >^ K ^ 'Y y y t '^yti&M^^ tc: J: o T M S'^ 'ft: i" -5 5 o tzl t -T ti 1^1 . fj? 

S riS ft. 5 6 8 n m - 5 7 8 n m \t. x ^ar ig ii S Ay /c rl. h% Z n S , S e ^ _ ^ i o 

T 'ft hn ^^xh^^ 

[ 0 0 5 2] 

^ ZX Z n S (D'M^lt X ^m'^\:imXf. ^cO:>Z n S ^ S e ^ _ ^ |g fa 3 jc * 7 ^ 

SI ifb A ^ ^ t 5 7 0 n m 3£ 522 % 1# 5 r. ^ t"cfe pJ fg -e ^ ^ T:' ^ , & g x co 

fit te: o 1/ ^ -c rj: i;i il! 6 „ 

[ 0 0 5 3 ] 
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[0 0 5 4 ] 

Tt'Aci b Z n S e ^ Z n S S e ^ Z n S ^ CO^%p^Pc^-^m7K\^\7i t^'' 0 fSm^^h 

5o S^'XMt::}^ J: o T7X^-eSte b^Mt^i-^o Y a G ^^il ^ to ^ ^fe^H^ ^ ® «ll . 

[ 0 0 5 5 ] 
[ 0 0 5 6 ] 

(Df;i^:>\znn^'^.(D Z n S S e ^ 19 . * ^ V ^ g| ^ (T:^ ¥ t) b < # h1 Z 

^£1^;^^ Z n s s e {■^iji^RJr bT^iJi^l J: 5 a ^ytUi^m 

[ 0 0 5 7 ] 

^^T^/c/^^t) T'ir^^ljj <!::#< COT-fe-So * l§ §^ ©Jcl^ * ^ -[tC CO Z n S S e 

[ 0 0 5 8 ] 

ifeffi c7:)f^#73^^^#. < m ^ o t9 l!l-7XfficoPp'!ii;asiISj[:::i-^o L E D 3£ :^ 

Tfete^ffi.-C'^j^ if^KUX ^ ^ fc. 1^ 19 # 3^ ^ 'C ^ o t ^ t> ii^ 

it(DJi-Mx^-^f^. :^^mx\tm,'j^(r)%-%mt\^x\^^(of£'/)^^. %f^m:'^\^m'^ h-rp^ 

X X ^ X 0 \z,'i- Z. t if- mxh^o ^ II ^ to It 7fc ch # I ^ if it m ^ i: - 
5) T ^ o F^J ^{5 1i L E D 3t ^ ^ ic: <lf' 5 f^" ^ i'^ c?:) t!?^ ? 

[0 0 5 9 ] 

L E D <7) W-fe^fei-M b . Z n S S e ^' S PJ! "C' ^J: jl^V ^ t?:? 'C 6 o ^^n<0'^%M 

^ir ffl ^ c T:M^:@P/J I'^if^ ie: fl ^ 5 rl .1^ /i:^ ? , ^^tffi ^mj^ir ^ Z n s 

W\ t- ^^ ft: ^ V > , i: V ^ 5 r i: i:i -M, fJ-v ^ 7t . 

[0 0 6 0] 

^ 31 i: Id Z n S ^t >' K y ^ Yf^ ft < X . I n G a N - L E D cO [±1 f b E D :3t :^ 

^^Jly^Y— X ^ hM^^o Z n S & (Dy< > ^ -Y ^"1-^. I n G a N - L E D ^ -t^U — 

J: 9 IS V N o if fj: M ^Blt z-z X. I n G a N W -fe ^ M 1^ (D ?^ S: X l e d /^^ 1" <^ 

-t^ ^ \- ^ b V^./^ >- K 'V^ 5/ 7" E g ^ o Z n S S e ;?5^ -ff ^£ ^ , -I: (7^ ISI # J:t J; (9 
V-^^IiTb j:b X ItrtoZnSSe ^mytU t -tmt. K-V -\- y y i)^ }X < -/-J: ^ L E D % 

[ 0 0 6 1 ] 
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[ 0 0 6 2] 

(:r,^.yV33f^w-;^q^ i: b T J: V ^ ^ 

[ 0 0 6 3 ] 

Z-n S S e ISife * (7!) Z n S ffl^ ^Sr X <t -f- ^ ( Z n S ^ S e ^ „ ) t . (O ^ M m ^^'^ \-± 
Egznssa=2. 7 + 1. 63x-0. 63x^ (eV) (l) 

'C-^x^bi^^o ^ -twu — ^ e V -e ^- m b . yiS S n m ^ ?i f ^ i: n b hi S i^b.M b . 

-t o:)^tmmm:tx 1 2 3 9 -efe ^5 7i)^ fe) . led W-^yt&M ;i l e d Z n S 11^ X (DMi^ t 

bT. 

[ 0 0 6 4 ] 
1 ] 



^LED - T (^^) (2) 

[ 0 0 6 5 ] 

^mfz-^lt J:V^o r.^?'±S3feWc7:>ffi^x7!)S^mo:/c<> bT I n G a N-LEDcOiS-SffiSi 
^£^^6 ^^^S-efc^. ?gf0i:b X Sr^SYt^ ^irT Z n S S e K=¥-^ ^/ y E g . /< >- K 

^>:7'?^S^ g (2) JzoTf+^i"^ i: * j: 5 ^£ ^ o 

[ 0 0 6 6 ] 
1 ] 

. Z n S ffs jrl: X ^ ^ ^ -tt ^ Z n S S e S ^fe CD ^ ^ "C g S 

. 5 /c ^ ici ^ B jfe - ct:) IS li :^ ^ /J^ M ;i L E D M r N ^ * 



X 


^ L E D I N 

( n m ) 


0 


4 6 7 


0 . 1 


4 4 1 


0 . 2 


4 2 0 


0 . 2 5 2 


4 10 


0 . 3 


4 0 2 


0 . 4 


3 8 7 


0,5 


3 7 4 


0 . 6 


3 6 4 


0 . 7 


3 5 6 


0 . 8 


3 4 9 


0 . 9 


3 4 4 


1 . 0 


3 3 9 



[0 0 6 7] 

I n y G a 1 _ y N - L E D CO^ 7t & hJ: r ri ^ h% J:fc y ^ jt ^ -fr o C J; o T » 

^ '1± ^ :i i 7)^ T'-g: -So {3: J: 5 J- I n G a N 0 ^ b V^^S3^t fe* 4 1 0 n m — 4 7 0 

n m ^ b r V ^ ^ . I n G a N ^ « ± CD ft S (7:> ^j^ fe Jfe 4 T m <Jr /i^ I n CO 

itmy ^^^M^^ t S&fifly ;6S»S!j b. G a 0DJ;b^^ 1 ~- y /j^iSv^ i: 'M^&Mm^m-)t 

?S ft 7)^ ^ -ft i" ^ o 4 1 0 n m tc: ^'^ i- § Z n S It fl X = 0 . 2 5 2 ^ o j: ^9 

^ V^ X \zM b T ^< >- K A- -V^ yy^}&-§: X g 4 1 0 n ra j: i^) < ^£ ^ o tz Z)^ h 1 > x > 

0 . 2 5 2 60 ffi la T ^ ( 2 ) T n G a N - L E D 5& ^ riS ^ Z l e d 't^R'mi' ^ 
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7i b ?i V^. 0 < X ^ 0 . Z 5 2 (Dmrn-^:^ K ^ y y^Jk-R 7)S 4 1 0 n m 1^ ± 

X-h^:^^h . ( 2 ) InGaN - LED (T:) ?^ 3fe fife ft ^ l e d ^K^i" ^ <i:: ^ o 

■^fc. I nGa N&L:^-et^^J6-S/^^4 1 0 nm~4 7 0 niiiC7:)#'fe^^7fe-rot^t7^Tfc 

[ 0 0 6 8 ] 

^ L E D 4 1 0 n m ~ 4 7 0 n m i: i- ^ t?:? , I^J ;^ x = 0 . 1 S hi 4 7 0 n m > 
X 0 cDS^Ji53JC ( 2 ) ?D ;i .L E D > 4 6 7 n m ?i P . 4 7 0 ii m T V ^ 5 ^# ^ 

i'^ T 5 6 8 n m~ 5 7 8 n m ^t^^l^I tj: b * V n o x = 0 31 J::: ?i ^ 10 

t?:) -e ^ o 

[ 0 0 6 9 ] 

s i:b X ^ PS:^i- ^ t /c v> 5 J: 5 t ( 2 ) ^ «?|/^ t -5 r. t ^ ^ „ 

[0 0 7 0 ] 

^TfetS^ Z n S X f-i tt Tr^l < T^fe^iB to J: 5 A ci 5 6 8 n m - 

5 7 8 n inT:'?i ^t;}^{^ ?i v^coT•-=e<75 J: 5 J^^^frT^^^T'iSS ^ ;}x^ J: 5 tcg^fc ^ ir 
fc^o ZnSSeCQ^5'6rSSAa{^^'^>'K^^'r^:/:7'Egi3:j:oT^^^^<r5Tfe -?:(?:) 

■ 20 

[ 0 0 7 1 ] 

^ T Z n S S e ^ 5t 4^ T ^ ¥ 0^ ^ ;^)^ ft ® T fo ^ o ¥ ^ h^ ft I?- /^^ b 

5 *iJ.fe^^ fo -^;^x(^io x.T«;i;s ti.z n s s e ^ i'^f^-t ^ ±'eM:L bB v^ <h 

V ^ 9 fiJ ."^^ fe ^ o o ^ 19 S S ?S if: ^ ofc®:&'fi(ioo) ZnSSe S ^ ^ gi i" ^ 

r.chi::J:oT. i^McoiK^ ^ (DiL:)jitVt(D z u s s e:^7feffi:^§j,^::-f^j5g,"r^w^7!?^-r'^ 

T 5^#J ^ J:: -i^ Ilri- ^ M , !K ^iX -^^Wi fL t^3?^j ^ 

teT ^ irX b^ 5 ^o-e. #*Sifp<?:)^&#./6^:^# v^:;^/JS0•^ bv^o T # ntf z n s 

S e -^3fe*SC0«J¥ J; ^ V^ r ^.;^J^M^ b\/^o ¥ ^ # S ife <50 Z n S S e J^M^t^J^T 

fj: <-^=i 7. h^ztj: ^ coT:^. H /ii^ & ^ b < nB?^(0 z n S S e i: i^ixtf J: 30 

[ 0 0 7 2 ] 

z n s s e ii: ^ ffi ct:) # fe 7t A 1+ 5 m (om^it. ^ \^ ^ ^ — W ^ i~ ^ 

^;i>^M^ bv^o affii^fo § <h SLRM-r ^ t:^^ b 'Cfc Z n s s e ^Jfe4Scr)^nJ2A^t-(?^ffit;i 

Si b T fi i" b ^ V — m ^ 1" ^ ^ V ^ in X ± CO ^ i£ b T 5: ^ — w m\^x h 

K Jb HI rJ: ^ i^/J /j: p ffi X M i^S; 1" ^ o il t> ^ T fo ^ /j^ # ii 0 -T ^ t It K JJi c?;) '14 
tg /js [p] ± i- ^ „ 

[ 0 0 7 3 ] 40 
/c Z n S .S e i-fe ^ i b /c ^ -fe t?:) M ft J3j ^ 4- iii.^-) 6 ® X M 1" c^':) 

^ mxh o 

[0 0 7 4] 

^-feTfecOf^St^'fo 5 4 4 5 nm^&m^'^m^^ltd tnm b/to bz:/-b?i;^S b T b t 4 4 

5 n m -C^ tt 7^.^ b /j: V ^ <!:: v; 9 t t?:) T:^ V ^ , L E D (Z^ # ^fe ^ « ^fe riS fl: t^:) ]g v > J; ^ 

L E D o:) \^ X <:> X aiMb -r ^ c 

[0 0 7 5 ] 

b b 7i /ii^ b . Z n S S e IMt ffl b T # ^ 3t - gfi II -fe it ^ t^T ^(DXh /J- 

h^l^t^^O ^ t tW-&yt^^(0 3a&-g:t'^ 4 1 0 n m — 4 8 0 n m E 50 
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[ 0 0 7 6 ] 

5 6 8 nm— 57 8 n m \Z ir ^ h ^ o :l tl &m ^ ^ X ^ :i t ^ ^ o 

[ 0 0 7 7 ] 

r.(7:)i:5 5^f3fe»S (SeSnm— 5 7 8 nm) ^ h O ^ -t \Z ^± Z n S S b (D 

Z n S ct:) IE ^ j:b X ^ 0 . 4 < X ^ 0 . 6 {'^^ J: V ^ o 10 

[ 0 0 7 8 ] 

L E D <!:: L T I n G a N ^ (71) L E D ^ it t" ^ ii ^ . S f?:) K W T:^ 4 0 0 n ni ~ 4 

^^yt^J^m^^ hm <^ XW'^yt(Dm.^\^ 4 5 0 nmJ: ^ M.^^ ^ l9i^5?^LV^7)S, 4 7 0 
nmjy.T<7:)&-ftT^t3J:V^, fc:/&^6)*'feJt:L.ED(h UT I nOa N - LED4rffiV^^ 
s -^(7:)?§7fe^^S«^14 10nm~4 70nmi:V^5r^J-?i^o (D ^ o:) $tm (D \^ 

47 0 nm'-- 4 80nmJl. efe&1'p^570nm'-'5S0nm:^3t^E±it"r.<h "C^ # § 

L E D tT) ^ ^ j^MS < 7i ^ <7:> § ^ o 

[ 0 0 7 9 ] 

Z n S S- e '^^B^O^.'&^l-nir^ m^^i^^XX h ^ t'^. Z n #ia^ PfJ T-CDfl,^^®CO?aj^ i 20 
oTPffii-^r tJ^^T^^o -St- X^Xw^it(Dm.^^^i^^:^^ ^ ^ i^^J: b //^ o 

m(OmM:^^^m ^Xh ^ o mmmi.^^ V^ZnSSe^7fete^ffiV^^ri:t:,T'#^o 
(i.Z n S S e JSb^b "t" Z n S (Omj^^i^t xS^O. S^x^O. 6 t^-rti J: V^, 
[ 0 0 8 0 ] 

immm] 

immm I { Z n s M it ^ l:: X ^ ^ ^tm.^. o:) ^ ^t) ] 

Z n S S e '^^t^R^^(D Z n S|a^i:t ( x ) -fife^^tt^Si-^^ /t frC . x = 0 . 0 . 1 . 0 

. . 2 , 0 . 3 , 0 . 4 . 0 . 5 , 0 . 6 Z n S S e ^ 3 ^ ^ #J f$ i~ ^ b ^ 

il^ -CM'^ M b/Co r CO b -^J a:J Vfz. Z la S S e Kteic 1 0 0 0 ^ (7:)^ST^ Z n # 30 

Hl^-e 5 0 B#r^m®S Z n S S e m^feffi^'f^M bfco 
[ 0 0 8 1 ] 

r O Z n S S e JfeS t;i ft -ft 4 4 0 n m (71) Jfe ^ M b i: # % b H ^ 3^ CO ilS "ft ^> * 

[ 0 0 8 2 ] 
2 ] 

m ^i]^ a b 7:1 m 7fe Z n S ^ S e 1 „ , O S el X i! X. T 4 4 0 n m 
* -fe 3t ^ ,0?. It b ?fb tb X <?: ^ ^fe ^ rig « -X {b CD A d ^ 1- « 



Z n S S e <7:) X 


^ ^ ± ?fi * A q 


0 


5 8 5 n m 


0 . 1 


C O ■^"1 

5 o o n m 


0 . 2 


5 8 1 n m 


0 . 3 


5 8 0 n m 


0 . 4 


5 7 S n ni 


0 . 5 


5 7 5 n 3TL 


0.6 


5 7 1 n m 


0 . 7 


5 6 7 n m 


0 . 8 


5 6 2 n ni 



40 
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[ 0 0 8 3 ] 

'&&m(0^^^^ h s '^%^t.^&M7^> 5 6 8 nm'-'5 7 8 nml?fe ^V-t'^^i^ t t^: ^ o Z n 

S ?1 irb 7)^ 0 . 6 ^ M X. ^ ^ 5 6 8 n m J: ^9 M < 7i ^ o 0 . 4 J^^ T fo ^ 5 7 8 n m 5r 

M^TU^Po C COSSS:?^^ b Z n S m^J:t; X J'i 0 . 4<x^0. 6 /j^ * 31 fc ^ r. <h /j^ ^ij 

[ 0 0 8 4 ] 

[^jaLi^y2 (x = 0. 41. iLED'^^SOnm. Aq=-578 nm) ] 
Z n S x = 0. 41(Z)ZnSo. 4iSeo. 59 m-^^m^-h^J^ ^ {±1 b7cff ^ 2 0 0 

^^o>', ffi:&'(iL (1 00) coznSSe^;K^Zii#BlM4^i ooo^ce^M^^nb/cio lo 

f|{!!^il^i*fe7fe<^SiilX#^fC&lSSi~6 7ti^)t;i^T^ CtOZ n S S e M ffi ^ ^ ^ W 

lgLTif:^10 0 5::^n>-trbfCo r.(DZnSSeX1S^::^:^^-fyyi-'— iJ^L-T. 3 0 

[ 0 0 8 5 ] 

fz.^])- -7 T ^ 'ist m \^ I n G a N f£ t^ii ^ O :i: 4 5 0 11 rn » L E D 

^ ^> z:^^^^^ U:rco r CD L E D 5^ 4 Jc: ^ J: .9 . :7 y ^;/ r ^- ^> U s 

LEDCOjnftiJ (f- :7 T Z n S S e.«3tffi&S§jE|;ft/{g^^;^^ bXefi ^9 

fco lll4^rjoV^T. rM y K 2 4 . /h $ v> r M ii - K 2 5 Srffi^'S' t)i^T o 

y - K :b it o T :|B y . ± F ]) - V 2 4 (D \Z y}-^ F V - 2 5 ^Mf A ^ 

J: 5 ^^^ctoTl^^^o rM(7:) y - K2 4 \::\^m^2 6 fc !9 . co t> te: I n G a N - L 20 
ED2 7/6^^S$n^o i^7T-r^S'1£'7:>I nGaN7;^(7^'eSS 3 0. 3 2 1$^ ^ 

[ 0 0 8 6] 

il^flH 1 (OX 5 tc:2*<^!7-YirtcioTm®i: V — ^l^m^t ^ (^:> h ^ r. -e 

!7 7K >^ -T:^ }^ < T . m ft 3 0 ^ ± T ill y — K 2 4 in . m 3 2 /J^ T M V — 

K 2 5 IzMM br T v^ ^ e y ^ K 2 4 . 2 5 f^^i^l le:r*2l b-^ o T ^ Tli^ilgM L T i/^ 

V^o r n G a N - L E D 2 7 31 b W )fe tli^ :7 r ir £ « 7^=^ fc) -btn /iJ^ 

o T I^M ^ n ^ . ii- :7 7 (7^ ± i- Z n S S e 'S: « 2 8 -illSc o T V ^ -5 c ^ 2 6 i:i 

^--e — /U K U 5S ^e^fe IS ^ b 7c o -t" ^ i:- M m+ s I n G a N - b E D 2 7 30 

< o 4x J: o T -fe it 3 0 0 0 K (T:) e ^ir # ^ 7^^ T;^ ^ Tt . HI 5 # B \z J: o T 

[ 0 0 8 7] 

[ MM 3 ( X = 0 . 6 , 1 L E D 4 2 0 n m . A q = 5 7 1 n m ) ] 

Z n S (Dm^Xi^t 0 . 6 c?:) Z n S S e * ri" ffp /J^ b . Jfl 2 0 0 p . IE '(il (10 0) 

C9 Z n S S e mm^^:: Pi^MVito -C o:) Z n S S e * « & Z n # HI 4^ 1 0 0 0 °C -X:^ m ^I^ M ^ 
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(54) WHITE LIGHT EMITTING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a long-life white light emitting device of a small 
size and light weight which enables the generation of white light at a desired 
temperature, by prohibiting temperature rise in a fluorescent and a resin surrounding it 
by diffusing outside the heat generated in the fluorescent and thus prohibiting 
deterioration of performances, and which suppresses irregular reflection of light caused 
by the fluorescent to enhance efficiency in taking out light. 

SOLUTION: A fluorescent plate made of a massive ZnSSe which contains any of Al, 
Ga, In, Br, CI and I by 101 7cm-3 or more or made of a powder thereof which is 
solidified with a resin, is combined with an InOaN-LED which emits blue color of 
410nm-470nm. This blue color excites the ZnSSe fluorescent plate for generation of 
yellow color which is to be combined with the blue color to ultimately produce white 
color. The ZnSSe in a mass absorbs no water and thus causes no deterioration. 
Harmonization of the long-life InGaN-LED with the massive ZnSSe of no deterioration 
provides a long-life white light emitting element. 
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